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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the Problem] Invention of claim 1 is characterized by having a reverse voltage 
detection means to detect that the other reverse voltage acted on the above-mentioned dc-battery from 
the negative electrode at the positive electrode, and an oil-level fall display means to display an oil-level 
fall when the above-mentioned reverse voltage is detected in the oil-level detection equipment which 
detects the dc-battery oil level of the dc-battery for electric transit cars. 

[0006] Invention of claim 2 is characterized in claim 1 by for the above-mentioned reverse-voltage 
detection means to be constituted by the positive electrode from a negative electrode of the dc-battery by 
the above-mentioned reverse voltage with the by-pass diode which conducts only the other reverse 
current, and the fuse which melts according to the above-mentioned reverse current, and to consist of 
level lamps which the above-mentioned oil-level fall display means turns on according to the forward 
current which faces to a negative electrode from a positive electrode by ON of the switching circuit 
turned on by fusing of the above-mentioned fuse, and this switching circuit. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the oil-level detection equipment used in order to detect 
the dc-battery oil level of dc-batteries for electric transit cars, such as an electric vehicle and a fork lift 
truck. 
[0002] 

[Description of the Prior Art] For example, there is a thing of the package water-refilling type which the 
cistern of an edge is made to carry out sequential overflow, and was made to carry out water refilling of 
the dc-battery liquid to it in the dc-battery of an electric vehicle. Since the appearance at the time of 
seeing in the direction of water refilling and the dc-battery liquid of the cistern of an inlet-port part (part 
with an external electrode) decrease in number with a such type dc-battery more mostly than other tubs, 
as for the above-mentioned oil-level detection, it is common to be carried out by attaching in one of the 
tubs of the above-mentioned appearance and an inlet-port part the level sensor which measures dc- 
battery oil-level level. 
[0003] 

[Problem(s) to be Solved by the Invention] However, generally it becomes unknown whether unlike the 
case above-mentioned [ the downward tendency of the dc-battery liquid for every plating bath which 
becomes old ], a dc-battery has much decrement of which cistern. Therefore, by the approach of 
attaching a level sensor, the problem which the case where the fall of dc-battery oil-level level is fully 
undetectable produces is in the above-mentioned appearance and an inlet-port part. By this approach, 
although there is a method of attaching a level sensor for every cistern for avoiding this problem, while 
structure becomes complicated, components mark increase and the problem on which cost goes up 
occurs. 

[0004] This invention aims at offering the oil-level detection equipment of the dc-battery which can 
detect the fall of dc-battery oil-level level certainly, without having been made in view of the above- 
mentioned conventional trouble, and forming a level sensor for every cistern. 
[0005] 

[Means for Solving the Problem] Invention of claim 1 is characterized by having a reverse voltage 
detection means to detect that the other reverse voltage acted on the above-mentioned dc-battery from 
the negative electrode at the positive electrode, and an oil-level fall display means to display an oil-level 
fall when the above-mentioned reverse voltage is detected in the oil-level detection equipment which 
detects the dc-battery oil level of the dc-battery for electric transit cars. 

[0006] Invention of claim 2 is characterized in claim 1 by for the above-mentioned reverse-voltage 
detection means to be constituted by the positive electrode from a negative electrode of the dc-battery by 
the above-mentioned reverse voltage with the by-pass diode which conducts only the other reverse 
current, and the fuse which melts according to the above-mentioned reverse current, and to consist of 
level lamps which the above-mentioned oil-level fall display means turns on according to the forward 
current which faces to a negative electrode from a positive electrode by ON of the switching circuit 
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turned on by fusing of the above-mentioned fuse, and this switching circuit. 
[0007] 

[Function] When dc-battery liquid decreases in number sharply, that dc-battery is resisting, and if a 
motor is started in this case, reverse voltage will act on the above-mentioned dc-battery. According to 
the oil-level detection equipment of invention of claim 1, if a reverse voltage detection means detects the 
above-mentioned reverse voltage and this reverse voltage is detected, an oil-level display means will 
operate and, thereby, the fall of a dc-battery oil level will be displayed. In this case, since the oil-level 
level itself is not detected, but the reverse voltage generated also when the oil level in which tub falls is 
detected and he is trying to use this, the level sensor is unnecessary and are structure simplicity and low 
cost 

[0008] Since it was made to make a level lamp turn on according to the forward current which is made 
to melt a fuse according to a reverse current, is made to turn on a switching circuit by fusing of a fuse, 
and flows by this according to invention of claim 2, the **** condition detection in those without a level 
sensor is realizable. 
[0009] 

[Example] Hereafter, the example of this invention is explained based on an accompanying drawing. 
Drawing 1 thru/or drawing 3 are drawings for explaining the oil-level detection equipment of the dc- 
battery by one example of this invention, and the side elevation and drawing 3 which show typically the 
level sensor with which drawing 1 was attached in the mimetic diagram of the above-mentioned dc- 
battery, and drawing 2 was attached in this dc-battery are the detector Fig. of the above-mentioned oil- 
level detection equipment. 

[0010] In drawing, 1 is the dc-battery of electromotive force 12V for electric vehicles, and it is used for 
a serial for ten pieces by this dc-battery 1, connecting. This each dc-battery 1 is equipped with six 
electrolytic-solution tubs, and positive-electrode terminal la and negative-electrode terminal lb are 
prepared in the cistern of the illustration left and a right end. With the dc-battery 1 of this example, in 
water refilling of dc-battery liquid, dc-battery liquid is supplied to the cistern of negative-electrode 
terminal lb, and this overflows to the next cistern and is returned to a water supply tank from the cistern 
of positive-electrode terminal la. 

[001 1] The oil-level detection equipment 2 which makes the description of this example is attached in 
the above-mentioned dc-battery 1. This oil-level detection equipment 2 consists of oil-level detectors 5 
connected between the level sensors 4a and 4b attached in the cistern of the above-mentioned forward 
one and the negative-electrode terminals la and lb, and this level sensor 4a and 4b, and between above- 
mentioned forward and negative-electrode terminal la and lb. The above-mentioned level sensors 4a 
and 4b will be exposed out of liquid, if it is immersed in always [ oil-level forward ] into liquid and the 
electrode 4c becomes below a low level. 

[0012] Here, if the dc-battery with which dc-battery liquid decreased in number extremely exists when 
using them like this example, carrying out the series connection of two or more dc-batteries, an 
accelerator will be stepped on as mentioned above, and if a load is applied to a dc-battery, the electrical 
potential difference of the reverse sense will be built with a dc-battery with little above-mentioned 
liquid. Then, the above-mentioned detector 5 of this example is equipped with reverse voltage detecting- 
element 5a which detects the reverse voltage generated at the time of reduction of the above-mentioned 
dc-battery liquid, and oil-level fall display 5b which warns of reduction of the above-mentioned dc- 
battery liquid. The above-mentioned reverse voltage detecting-element 5a consists of diode ( by-pass 
diode) 20 which passes the reverse current by the above-mentioned reverse voltage, and is made to 
^nergtgXMlO£ Lgircuit con <_tic__an d a fuse 21 melted by the above-mentione dshort circuit and series 
connection of thisjusg ^l and diode 20 i s carried out to the above-mentioned positive-electrode terminal 
la among negative-electrode terminal lb. 

[0013] Moreover, the above-mentioned oil-level fall display 5b consists of switching circuit 5c and the 
level lamps 6 which become with the transistors 7-10 which are switching devices. The diodes 1 1 and 
12 which pass the current according [ this oil-level fall display 5b ] to the above-mentioned reverse 
voltage to the base side of the above-mentioned transistors 7 and 8, the reference diode 13 which 
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stabilizes the reverse voltage to which it works to the above-mentioned transistor 7, and the diode 14 for 
commutation of the above-mentioned transistor 7 are attached. In addition, the diode with which 22 
passes the forward current of the direction of - pole from an illustration + pole to the above-mentioned 
level lamp 6 side at the time of fusing of the above-mentioned fuse 21, and 23 are diodes which regulate 
the flow of the forward current from the above-mentioned diode 22. Moreover, the resistance for 
division to which the above-mentioned transistor 7 carries out base voltage adjustment of 15 and 16, and 
17-19 are resistance which prevents that the short-circuit current of the forward direction flows at the 
above-mentioned fuse 21. 

[0014] Next, the operation effectiveness of this example equipment is explained. With this example 
equipment 2, occasionally, according to the above-mentioned forward current whose dc-battery liquid 
level of the above-mentioned dc-battery 1 is normal, the above-mentioned transistors 7, 8, 9, and 10 
become off [ ON, OFF, ON and ] in order, and the above-mentioned level lamp 6 will be in a putting- 
out-lights condition. In this case, when dc-battery liquid decreases in number to extent which level 
sensor 4a or electrode 4c of 4b exposes out of liquid, the above-mentioned transistors 7, 8, 9, and 10 
serve as OFF, ON, OFF, and ON at order, and the above-mentioned level lamp 6 lights up. 
[0015] And if the dc-battery liquid of the above-mentioned dc-battery 1 decreases in number further and 
above-mentioned reverse voltage occurs, a reverse current will flow to the above-mentioned diode 20, 
and a fuse 21 will melt. Then, if the load which an accelerator is returned and is applied to the above- 
mentioned dc-battery 1 is canceled, the above-mentioned transistors 8 and 9 become off by fusing of the 
above-mentioned fuse 21, on the other hand, the above-mentioned transistor 10 will be turned on by the 
above-mentioned forward current, and the above-mentioned level lamp 6 will be maintained by the 
lighting condition. 

[0016] Thus, in this example, since forward current when a fuse 21 is made to melt through the above- 
mentioned diode 20 according to the reverse current generated when a load is applied at the time of **** 
of the above-mentioned cistern 1 and the above-mentioned load is solved was supplied to the above- 
mentioned level lamp 6, the **** condition of the above-mentioned cistern 1 can be detected without 
forming a level sensor, and the cell of the end of life can be discovered at an early stage. 
[0017] In addition, although the above-mentioned example explained the example which attached level 
sensors 4a and 4b in the two poles of the above-mentioned dc-battery 1, in drawing 3 , level sensors 4a 
and 4b may be abolished, and you may connect like a broken line A. When level sensor 4b is prepared, 
and a current flows in the direction of negative-electrode terminal lb from this sensor, there is a problem 
of being easy to corrode this sensor 4b, and this problem can be avoided by abolition of the above- 
mentioned level sensor 4b. 

[0018] Moreover, although oil-level detection equipment was arranged in the dc-battery located in the 
style of [ of a dc-battery group ] the water-refilling path lowest in the above-mentioned example, the oil- 
level detection equipment of this invention may be arranged in other natural dc-batteries, and may be 
arranged in two or more dc-batteries. 
[0019] 

[Effect of the Invention] With the oil-level detection equipment of the dc-battery applied to invention of 
claim 1 as mentioned above, since a reverse voltage detection means and an oil-level display means are 
established, the reverse voltage generated at the time of this reduction detects reduction of a dc-battery 
oil level and this oil-level fall was displayed, reduction of dc-battery liquid can be detected without 
forming a level sensor, structure can be simplified, and it is effective in the ability to reduce cost. 
[0020] Since the above-mentioned reverse-voltage detection means constituted from a by-pass diode and 
a fuse and a switching circuit and a level lamp constituted the above-mentioned oil-level display means 
from the oil-level detection equipment of the dc-battery concerning invention of claim 2, the above- 
mentioned reverse voltage makes a fuse melt through a by-pass diode, reduction of a dc-battery oil level 
can detect by the above-mentioned switching circuit operating and a level lamp being turned on, and it is 
effective in detection of the **** condition in those without a level sensor being realizable. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing typically the dc-battery with which the oil-level detection 
equipment by one example of this invention is attached. 

[Drawing 2] It is the side elevation showing typically the level sensor attached in the above-mentioned 
dc-battery. 

[Drawing 3] It is the detector Fig. of the above-mentioned example equipment. 
[Description of Notations] 

1 Dc-battery (Dc-battery for Electric Transit Cars) 

2 Oil-Level Detection Equipment 

5a Reverse voltage detecting element (reverse voltage detection means) 
5b Oil-level fall display (oil-level fall display means) 

5 c Switching circuit 

6 Level Switch 

20 By-pass Diode 

21 Fuse 
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[Drawing 3] 
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